PATENT 
2080-3234 
Customer No: 035884 



IN THE UNITED STATES PATENT AND TRADEMARK OFFICE 



In re application of: Art Unit: 

Jae Hyoung Kim and Sung Ryong Hong 

Serial No: Examiner: 
Filed: Herewith 

For: CHANNEL ESTIMATOR ADOPTING MASKING 



TRANSMITTAL OF PRIORITY DOCUMENT 



Commissioner for Patents 
P.O. Box 1450 
Alexandria, VA 22313-1450 



Dear Sir: 

Enclosed herewith are certified copies of Korean patent application No. 10-2003-0013146, which 
was filed on March 3, 2003; and from which priority is claimed under 35 U.S.C. Section 119 and Rule 55. 

Acknowledgment of the priority document(s) is respectfully requested to ensure that the subject 
information appears on the printed patent. 

Respectfully submitted, 



Date: March ^ , 2004 By:_ 



Jonathan Y. Kang 
Registration No. 38,199 
F. Jason Far-Hadian 
Registration No. 42.523 
Am it Sheth 

Registration No. 50,176 
Attorney for Applicant(s) 



LEE, HONG, DEGERMAN, KANG & SCHMADEKA 
801 S. Figueroa Street, 14th Floor 
Los Angeles, California 90017 
Telephone: (213)623-2221 
Facsimile: (213)623-2211 




This is to certify that the following application annexed hereto 
is a true copy from the records of the Korean Intellectual 
Property Office. 



m ^ ^ m. 

Application Number 



10-2003-0013146 



S ^ 3 ^ 
Date of Application 



2003tM osm osm 

MAR 03, 2003 



Applicant(s), 



91 




LG Electronics Inc. 



2004 t5 02 a 26 ^ 



COMMISSIONER 




919980000221 




0000266000 



Al 
— I 

Al 

CD 

M 





^ A^ & 







[SiSimi 0008 
[Xilg^XH 2003.03.03 
H04N 

^^sm c\x\m eimoisi xh^ ^§ sxi 

S^Sill Channel Estimator of Digital TV 

[^SieiSH] 1-2002-012840-3 

[ CH £1 ej 3 H 1 9-1 998-000022- 1 
[S^^Se^asl 2002-027000-4 
[CHBieJl 

[ CH dl oi 3 H ] 9-1 998-000279-9 

i^m^^mm^s.] 2002-027001-1 

[^S°J SSS:*!] KIM.Jae Hyoung 
[^Eie^a^l 730205-1024722 
[o^eiSl 404-320 

eiai^^Ai M=?- 567&1XI KALo^u^M 101-1301 
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[^^1 KR 

[^S£l S^S:)!] HONG, Sung Ryong 
[^ej^^eisl 701220-1109031 
[o^gigj 463-480 

[^^] ^yAl 133 S^^gOmh^ 904-1301 

[^^1 KR 

□i£ie! ijeei (ei) 

[:'l^gSS] 19 S 29,000 s 

o e o si 

i^^y^^ss] 0 3 0 ^ 

[^A^S^S1 4 237.000 ^ 

[1.^^11 266,000 S! 

[S^AHW] l.fi^^Ai • SA-||Ai(£a)_m 
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■¥-5^-. ^s. ^ 'a^i -§-^* ^*>^cii ^>-g-sife ^s. 

^^^>^ 'S-^ ^1-^^ ^cfl^l CIRCChannel Impulse Response) 

^S.^ ^}7] ^J-^^^ #^^1-^ pflS-S]-^sq-. ^7] ^^S. ^^^^ 

^^^^ Al^o^ ^>7l ^^i^Sl ^^1^ <^l-g-^«^ CIR ^^^11- ^#3r>^ 

^l'^ CIR ^^^^M ^-a-^ ^iT^s:]-^ CIR ^til^V^ ^A-i: ^ 

S. 2 

^1]^ ^^^7], CIR 
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c]^!^ Elti.olo^ ^1]^ ^^1 {Channel Estimator of Digital TV} 

£ 1^ ^efl 7l#oil VSB :^]^^ ^^-§- ^^4^ ^s^y]^ 1-^ ^ 

£ 2^ ^ ^^<^] ^11^ 

£ 3^ £ 2^ CIR pf^^J-^s^ ^Ml 

£ 4a Ml^l H 4d^ ^ ^'I'^l CIR ^V^^i^J ^ ::l<^] ^Jis^ 

201 : HEflo]!^ ^1^:^-^ 202 : ^S. ^^^^^ 

203 : ^cfl^l ^A^-f- 204 : ^^-X -^^^ 

205 : 206 : <^^^ 

207 : CIR oVi^J^ 

'a^i -S-^^ ^ 9X^ ^^]^ Elti.olo^ 5fl^ ;^^loil ^o] 

19-2 



8 VSBCVestigial Side Band) ^4^5)^ ^]^^ TV -tlJl^ ^^ 

^S. ^fl^^ ■i-2fs:><ij ^^^oll £2}-*l-7ll ^Cf. Al^^ ol;^ ^^.S^S] 

^J^M] iZfl^SjO^ SX^t^] ^^IS^tb ^^^^B] ^^^1- 5|^^V7l ^^flAi^ ^ 
^71 2^ ^fl^o] 1-71-31) §>4 ^V^Cf. 

^11^ ^2^-7] (Decision Feedback Equalizer : <^]-s}, DEF^ ^^)'=>]^. 

^7] -^21-71^ ^^-5g^-;^>^(LMS; least-mean-squares) "^^^-^ ^fl^^o.^ 

^^ ^^<^1 ^^t!: ^^^1 SZ-^M-, ^1]^^ i^^ol ^tb ^4- ^^1- (Error 

Propagation) ^^o^o] ^fl^s^ ^>e]]7> cfA] oj:^^ ^fl^^^l- 

at!:, ^1^ ^B^ollAi Dflo] ;gs7i- ^^j.^ >^^ol y^o. ^j7§]-7ll -^^ 
*W Hefloj (frame) *7l7l- ^^o] o^v^^ 

^oflA-l <g7lt!: ^l^V-^"^ -3-^712^ ^fl^ c-l-g-gfl ^fl^o^ 

-§-^( Impulse response)-!- ^*>Jl 5L^Kzero 
forcing) o.^ ^s^-^ ^-f , ^S"'^ -^^ ^ 91^. 

o]^]^ w,VAlo^ ^5).=- cg^ -^^71^ Cf^ 711^14 ZL Sfl^^^i 

^ ^^<^l^iS. ^1^*^^ f-3El-7l^ ^-f^^^ Hefl'a <^le^* ^^5Al7'l7l ^Ji :^3m 
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^>^^M) ^^1- ^ ^^^^ 7HJ1 9X^. 

^^l-g-tl: '^■^ ¥2}-7l^ i isf ^c]-. 

^^i, ^-a^l^ 7l;Htfl^ ^^(y(n))S.^Bl ^ll'i <a:ii -§-^(Channel 

?? 

Impulse Response : CIR^]^ )^ ^^^t}^ ^1]^ ^^«-(10i), 

7] 7]x-1cfl^ ^y^CyCn))* '^^^S.' ^^*>^ >fl 1 FFTCFrequency Field 

?? 

Transform) ^^-^(102), CIR( ^^AS ^^^V^ ^1 2 FFT 

?? 

4(103). ^31-=^ '^^-^S. 7l;^irfl^ ^S(y(n))4 CIR( )^ o1-§-*H 

i-a(zero forcing) «o^^-^S. -f-Sl-1- ^^^^^V^ ^4^<^^ =2}.«.(104), ztel 
:a -^21-^ ^s^^ cll<^lBll- A]^cg.^_o^ ^^^^>^ IFFT 1^^-^(105)5. ^ 

:^]S. ^-a(zero forcing) -^Sj-^ ^SL^ -^^^-S-(Colored Noise) 

^ i^s:>7ll Sl^c-ll ojE-ltb -fr^-^^^^ ^l7le>7l ^7] IFFT ^^-^(105) o]^ 

oil IFFT ^^4(105)5] -C") """^"^)o.^«.E-] c^i^^]( vcl) )^ -ar^^m 

<^l^-4(106)sq-, >^7l IFFT ^^-4(105)^ #^( *c«> "'"^"^)o.^a.Ei ^l-7l ^ 

■i- c:^l^-^(106)S.4Bl^ <^l^^l(vc«) )^ 7>^V^H -a-^-^^^^ ^]7l*]-fe 7>A1: 

71(108)* c1 3£^t!:cf. 

19-4 



^fl^ 7l^<Hl^ 3.711 ^ei^^'?]:^ <^1-§-^><^ ^^*>^ ^^J-^^ * 

^^312]. ^^§]-7fl ^2)-*>fe l-Hl-'?l^(Blind) zislJi ^^^:LHlAife ^^^i 

blind) 9X^. 

<t:o. safe ^^-tl^fi^- ^Ai^ ^^^^S!]-^ '^Jl^^^^jlrCCross Correlation)^ 
^ ol^^H ^11^^ -i-^^ A>-g-^>^ ^>^(Least 

Square : LS) , ^^]^]^ S.^ ^l-g-^>fe ^^11^ (Sub- 

channel Response Matching : SRM) Si^. 

^7] >S-J:^^^^* o]^^ ^11 1^ ^J-^jo^ ;^ o.^ ^^^>7lfe ^>v4 ^11 W 

^ 7)1^1- ^el^ ^-i: 1- ^ ^fecHl, PN63 a1^>.7> ^4^fe VSB 

a. -^^^ 63 ^7]^ PN -H-tl:^^<^l ^3.7} £7fl Sl^H ^ 
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-¥-^11^ ^^«<J-^(SRM)S1 ^11^ <a^^ -§-^31 ^oli- 

^ 9X^ ^^<^1'2> ^^^tV ^11^^ ^^o] 7]-^*f^^ :^]^^- ^H^^ ^ 

^^^1 ^l^HI al-E^-A^ ^^>7ll i^s>^ «:^<Hl^i^ -f^^^l-i^. 

nj-B^-Al, VSB LS «J-^<5l 7>^ ^^*>cf 

^^^<=H1^-1 eflolEioll ^^o] il^c-fl. dlolE^^ 3g^ol 0^ ^ 

isfl^l*^ (thresholding) 7l»^ol o^^cf. o]^ irf^ ^tj-^ laz)- ^o] , ^^efl 
ol^> 21^)1^ 0.^011 tH^^i^ OAS. 71^^011:^. 

i^n^ 1] 

^ ^f''>> otherwise. 

{ }_{ } 
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^ cf^^^^ cfl^flA^ ^ll^o^ CIR# ^5^*1 ^^tfl'^o.s. 

^ Al^V«^^oflAi -^2)-§>^ ^^7loil ^^CH ^-^^l ^^^^ ^-B^- 

''^^^ -g-^(CIR)<^l SL^^ cfl<^lEi«Hl 2^tV <^*J:* §Joi]7i o^tflAi oi:§^ 

^^^s^ y^-^ (pulse sharing filter)sf 

€Bl(matched filter)«fl ^tl" Efl<a-i-^ ^^ ^^^^] ^^^S.^ 

iis]ji, DTV ^1^^ ^Ai ^7^o] <>^^^}€\. *>i:-1e|-£ 

DTV ^^7loil ^^^^ cf^ ^ll^Cdynamic multipath channe 1 ) H 5^ ^a] 

^ ^^^^ ^^7l^ «>i4 «fl^*>7l ^J:#t!: ^^S. ^11 

^ii^^i^i ^^^th ^11^ "a^i -g-^-i- ^ ^^]^ Eia.o]o| 
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^^^^ ^^^^ Aijio^ .^j: ^*>^ 'a-^st ^ 

71 ^^^1- ^ <a^>i -S-^^ ^s^mc-fl ^>-g-£l^ ^1-^^^ 

^^^V^ -^1-:^ ^1-^^ ^cfl^l ^^-^sq-, CIRCChannel Impulse Response) 

^JlSl ^1-71 #^*>^ DjlS-Sl-^-Sf, ^7] ^Si ^Blsq. ^ 

^1-7] -^i-^ijtsl ^lit^ <>l-g-^H CIR -tV*^!-^ 
CIR ^l7l^>^ CIR n>>,^j:^* ^Hl^Vfe ^^^S. ^ 

a>^^^l-7fl, >^1-71 CIR ^V^^J^^ ^7] CIR ^o] c^:^]%\ o]^voi ^ 

>^7l CIR ^^^l^l- ^71 xi^^3. ^711- i^^^ CIR ^l^^i^-. ^o1-7l 

:iia ^S.7\ 0^] o\\d. CIR ^^^17> ^i^SlS.^ CIR ^^^1<H1 i^>i^J 

^•^^ ^^B]^^ i^^^^* ^^-^S. ttcf. 

19-8 



^^^7l<?l ^^^^^ 

^ ^^'^^ ^^ ^ ^^-ir ^si^ ^^i<^i*5i 

S. 2<H1 J£Al^ w>S!]- ^o], ^ ^t^oi] a1.# ^1]^ ^^]^ 
# #^^1-^ :^Hfloli^ Al^>i(Training Sequence )-^( 20 -Sl-^S^B] 
^1^1-4 TV ^J:(y(n))i2f ^>7] ^^^^ >0:^o^ ^i-^^^^(P(i))* ^^V^ ^^^l- 
-^^^^^CCross Correlator)(202)5q-. ^7] ^SL^^^ ^S^^^(202)^^^ 

^j^nVcf ^Bi^zin]- u|o.;^i s^^dl ojslt!- -B-S-t!: ^^^^i-^^l-^ ^^^l^m 
'^^X-S-^^ ^cfl^l ^-i^^CMax Search) (203)55]-, -^7] ^S.^^^ ^cflA] 
^An«.(203)«^lAi CIR^ ^^>^ci1 -^V-g-S]^ ^<^1 CIR 'g^'?]: 

^s.^^^ «iE.Kp)» #^^>^ -a-s^i-^^ ^1^^-^(204)5^1-. ^7] 

^ ^S-S] p^}7] ^^1(R"')* l-(ROM) (205)3)-, >a-7l ^1-71 
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^2] ^^^(r')3\- ^7] ^Ei(p)l- £H(d0t) <d^V*>^ CIR 

?? ?? 

^s:>^ ^-^--^(206). >^7l CIR ^^^IC-t*) )o1] i^slcH ^fe n 

?? 

^>7l CIR i^>i^J^(207)^ :£ 3«^1 v}9\- :^ol, ciR 

o>^a ^3:1- o>^3 ^Jl '^^^j-^Mask Signal Generator ) (207a) . 

?? 

^1-71 CIR )^ ^7] V}^3. Al^^ :^7]^ nv^7l o^*v CIR 

?? 

^l^-^(207b)5!f, n>i3 Ai:^7> ^7ll^>^ ^^-S-^Voll '?> CIR ^^^IC'C*^ )7l- #^ 
^}^^^ 2)-^^ ^^el^(207c)^ ^^^^cf. 

£^<^l^i^ ^71 p>>b5a ^^e|-^(207c)l- ^^(MUX)S. 9X^^- ^7] 

^:^(MUX) cfl^ ^^7lS.£ 71-^^1-14. 

?? 

^rii(MUX)* A>-g-^>^ ^1-71 CIR '•w )^ 03^1- ^^1 si 

?? 

?? 

nE^ji, >a-7l ^}^3. >ilSL >«^^-?-(207a)<^l>H p>ia ^S^^^] 
^ ¥ 7l-;^l 3Z|-5l-tiilEi (Parameter )7> XZ^t-fl, o]^ CIRS. «y^^>fe ^±^2] §jt 
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91 CIR t3>>iH ■SS.-fCMask Window)^! ^o]2,o]t]., 

-^7] oj-^a Aij: >^5>^^-^(207a)fe ^7] CIR *a:^l?Jt:2|- ^V^i^H ^S.-^ ^}o]2. 

CIR ^«fl^«^> Ji^H7> ^^ CIR^I 

Stb, Jl^H7l- ^j-%<HlAi CIR^ 'a^l^^ CIR^ ^^^]^] tHtt 

^^91 ^^S. ^^n^ ^S. 9X^^, ^^^^ ^^<^1 ^o]^^ ^^%<=>\]^^^ 

Sl^^ ^sl-l- 7M^ ^s. ^cf. 

t!:^, ^'>^3 -Si-fCMask Window)^! 3.7]^ ^•^^] 91^]^^ 
CIRl-s] Ell<a(tail)l-^ Jl^^H ^«)1^<^> 

tll«a(pulse tail)** ^^.^S'H ^^^^ ^^^£1- ^-^iB^Ji t}^ ^tii\ 

^>^3. -as-f^ 5L7l^ ^^^^s. *a;^l2^:* CIR ^^-^S. ±10 ^1- 
^Ji7l- ^^tt ^^]^, ^] ^-fS CIR^ ^o] Eflo^o] 3 

71^1- ^^7} ^7M^ ^«l!:*><^ CIR^ H7lo|l ^]^]t}c^ 7}^^9l ^Ml 

<^11- ^<=>], CIR n>>;::5g«-(207)^ ^ CIR ^3.7} ^^7]^ o>^3 

'^>^H ^J:^ CIR-^l cH^A-i t.>iH a7]sl 1/2'?]:^ 7C\c^o] s\o] 
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9Xy] CIR ^1'tl^(207b)<^l>H CIR ^}^3. ^711- ^^711 ignf. 

£. 4a vflyc] CIR ^S.si\- p>ia ^JL^l ^^l* ^-B^-'^ ^^.2.5., >^ 

71 ^'a:^(206)«^lAi CIR ^^^U"^«)7> £ 4aS5)- :^J1, ^7] CIR 

?? 

ZLSlJi. :£ 4cfe ^7] CIR ^l<?!-?-(207b)<^l -^7]^^ CIR 

?? ■ ?? 

/'W )sf D>ia -^O^^ ufEf»a ^1-71 CIR ^^^^]( )Sf 

i^>i^J ^5l^(207c)S 'a^sl^c-il, ^7l p>>i^J ^^5:)«.(207c)^ ^7] 

?? 

CIR )7]- ^^^Hcf ^ ^-f<^l'?> #^*>^ °>^a ^J^^iicf 

^fl^ ^^1^ 71^ #1*>^ LS ^^l^l] cfl«l]A-l A] 

^ ^B^^Hl i^fltb ^^^^1 ^^S. 7lcfl£lfecfl, cf^ a 1. 2, 3^ el<M^H^ 

-Jd^-i- <^l-§-t!: tll^^H M-Bl-'^cf. 
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^ ^^oll^i ^}-%-^ CIR ^^l^sf o>^H -SS-fS^ 37]^ 4z^- 0.1. ±10 
^airolo^o.B^^ ^^ SNR(Signal to Noise Ratio)^ ^S. i-yCzero 

forcing) ^^^^ ^^7]^ #^<^l^i ^l'J:]:*>^i=1-. 

-^Hl^i^ ^5 SNR^-i- M-B^-^cf. 

S 1-8: JL^^y} ^-fS, CIR ^cfls a^Hzero 

forcing) ^^^s] -^^7l<^l ^-g-^>7ll Sl^ J1^B7> ^^ole}- ^>^]e:}-£ a];?} 
^5-^ ^-2.1^ <Hlei7V ^^>S^>711 ^cf. 

^-gr CIR^ ^ 27.6dB^ SNR* ^ 

a 2^ l;^s<^1 OdB Jl^H7> ^-fS, 7]^s] a]:^ 

^11^ ^-f 8^ ol^vo^ 3|^^ ^^flo> oi]e^7> ^fe ^i-^oii £^*> 
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^}7]^o_S. S. 3^ l/xs^] 3dB IHz i^^H :il^B.7> ^;^11^r>^ '^i-^o.S.. a]:^ 

^^^^ A>-§.£]^ PN Al^iSl -B-tbA^<Hl'^i 

#^11, CIR CIR ^^^^1<^1 cflt!: ^ 9X^:^S. i^fl 

^el-^i. ^ ^^sl 7l^^ ^Al<^loii 7l7fl^ ifl-§-^S. tlr^^^V^ ^o] 
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[^^^i 1] 

.^7] ^s. ^^^^^ ^ ^j^i -§-^* ^*>^iHi ^v-g-si^ -^1-^ 

'y-^SJ:* ^tfl^l 

CIR(Channel Impulse Response) '^^'S:^^ ^Jl ^^^^ ^E-il- #^3rl- 

-^M ^s^l 7^7] >S-^?jl:sl #^^>^ ^lae^^; 

^7] ^S. ^^^^ ^^9] 7}7] ^^^^ 

^7] CIR ^^^l"^! 4^1- i^iVia. ^3^^*>:n. o] nj.^^^ ^Jii- ol-g-sl-c^ 

^1-71 CIR ^^^]o\] SL^^ ^-S-# CIR T^>^^oi-^# T^wl*>^ ^^1^ 

CIR D>^^J^^ 

^^-71 CIR ^^^^]^ ^o] <a7ll^l o]^o] ^oj. ^;£0. aH^:* 

^7l CIR ^^^l^Jl- ^7l v}^^3. ^:sLS] ^7l# CIR 
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^1-71 ^}^3. ^j:7> o^i <i>\i ^:?>s] ^7] ciR ^^^]7} %■^^s^^■ ciR ^ 

^^1<H1 p>-^i^d ">:i^oi ^^Bl-^^ ^^^^1- ^>fe 

E^ti.o]^ ^1]^ ^^1. 

i^^^^ 31 

^7l ^\^3. i4e^-^i ^11^ "y^^i^ -5-^ ^^^1 0^ ^^^V 

^ #^^1-^ ^^^^ ^^]^ Blti.olo^ ^fl^ ^v^l. 

[^^^1- 4] 

7> Oo] o>ia ^a^^ -§-^ ^^^1* #^*>fe ^^7l<?l ^^l^S 

E^W-OlS] ^1]^ ^^1. 
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[Sl 4c] 
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